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ANDA 74-649

Taro Pharmaceuticals U.S.A., Inc.

Agent for: Taro Pharmaceuticals Industries LTD.
Attention: Timothy A. Anderson, M.S., M.B.A.

6 Skyline Drive

Hawthorne, NY 10532

Dear Sir:

This is in reference to your abbreviated new drug application
dated March 17, 1995, submitted pursuant to Section 505(j) of the
Federal Food, Drug, and Cosmetic Act, for Carbamazepine Tablets
USP, 200 mg.

Reference is also made to your amendments dated October 16, 1995,
and August 20 and September 6, 1996.

We have completed the review of this abbreviated application and
have concluded that the drug is safe and effective for use as
recommended in the submitted labeling. Accordingly, the
application is approved. The Division of Bioequivalence has
determined your Carbamazepine Tablets USP, 200 mg to be
biocequivalent and, therefore, therapeutically equivalent to the
listed drug Tegretol® Tablets, 200 mg of Ciba Geigy Corporation.
Your dissolution testing should be incorporated into the
stability and quality control program using the same method
proposed in your application.

Under 21 CFR 314.70, certain changes in the conditions described
in this abbreviated application require an approved supplemental
application before the change may be made.

Post-marketing reporting requirements for this abbreviated
application are set forth in 21 CFR 314.80-81. The Office of
Generic Drugs should be advised of any change in the marketing
status of this drug.

We request that you submit, in duplicate, any proposed
advertising or promotional copy which you intend to use in your
initial advertising or promotional campaigns. Please submit all
proposed materials in draft or mock-up form, not final print.
Submit both copies together with a copy of the proposed or final
printed labeling to the Division of Drug Marketing, Advertising,
and Communications (HFD-240). Please do not use Form FD-2253
(Transmittal of Advertisements and Promotional Labeling for Drugs
for Human Use) for this initial submission.
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We call your attention to 21 CFR 314.81(b) (3) which requires that
materials for any subsequent advertising or promotional campaign
be submitted to our Division of Drug Marketing, Advertising, and

Communications (HFD-240) with a completed Form FD-2253 at the
time of their initial use.

Sincerely yours,

Douglas L. S /o/?/7¢

Director
Office of Generic Drugs
Center for Drug Evaluation and Research
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' Rana b i 8 o *
} inllal: On e first day, 100 mg 4. for 2 folal dally doce of 200 mg. This dally doce sy be incesaced by up 2 200 mg/ay weing increments of 100

e
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: Under 6 yr 10-20 increass weekly to achieve 35 mg/kg/24 hr (sse Dosage and ,"' P
1 mg/g/day optimal clinical tid. or section sbove). 7
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. 612y 100 mg bid. | Add up % 100 mg/day at weeldy | 1000 mg/24 hrs ) o
(200 mg/day) | intervals, tid. or a.td . / .
: : Overi2yr  [200mgbid. | Add up % 200 mg/day at weekty | 1000 mg24 hr (1245 y1) . /:‘
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Togeminai | 100 mo tukd. | Add up 10 200 m/day inincre- | 1200 mgr24 hours /
Neunaigla (200 my/day) | ments of 100 mg every 12 hours. ‘,’
Mavicknd by, Taro Marmacouticn ,,r'
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ANDA 74-64

CHEMISTRY

9

REVIEW: #3

NAME AND ADDRESS OF APPLICANT:

Taro Pharmaceuticals U.S.A., Inc.

Agent for:
Attention:
6 Skyline
Hawthorne,

Taro Pharmaceutical Industries, Ltd.
Timothy A. Anderson

Drive

NY 10532

PURPOSE OF AMENDMENT/SUPPLEMENT

Response t

o the agency deficiency letter dated November 22, 1995.

DATE (S) OF SUBMISSION(S)

Original application: March 17, 1995
Amendment : June 1, 1995

New correspondence June 7, 1995
Amendment: January 2, 1996
New correspondence: January 17, 1996
New correspondence: March 15, 1996
New correspondence: April 19, 1996*
Labeling amendment: August 20, 1996
Labeling amendment: September 6, 1996

*

PHARMACOLO
Anticonvul

TRADE NAME

It is relevant to note that apparently the
correspondence dated January 2, was amended with Taro's
letter dated January 17, and with the one dated

March 15, 1996. On April 19, 1996, a telephone
conference with Mr. M. Kohlbrenner, Associate Director,
Research and Development was initiated by the reviewer,
requesting clarification on the 3 letters listed above
and how each interrelates with the OGD deficiency
letter. Mr. Kohlbrenner explained that the amendment in
response to our deficiency letter is the document dated
January 2, 1996. All others are new correspondence.

GICAL CATEGORY
sant, trigeminal neuralgic associated pain

NONPROPRIETARY NAME

N/A Carbamazepine

DOSAGE FORM PQTENCY RX OR OTC
Tablet 200 mg Rx
SAMPLES STERILIZATION

N/A N/A
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-'{C DEPARTMENT OF LTH & HUMAN SERVICES Public Heaith Service

. Food and Drug Administration
ANDA 74-649 D1 / Rockville MD 20857

Taro Pharmaceuticals U.S.A., Inc. FEB | 2 S8h
Attention: Michael Kohlbrenner
US Agent for: Taro Pharmaceuticais Industries, Ltd.
6 Skyline Drive
Hawthome NY 10532

Dear Sir:

Reference is made to your abbreviated new drug application submitted pursuant to Section 505 (j)
of the Federal Food, Drug and Cosmetic Act for Carbamazepine Tablets USP, 200 mg.

1. The Division of Bioequivalence has completed its review and has no further questions at this
time.

2. The following dissolution testing wiil need to be incorporated into your stability and quality
control programs:

The dissolution testing should be conducted in 900 mL of 1% sodium lauryi suifate at 37°C

using USP 23 apparatus II (paddle) at 75 rpm. The test product shouid meet the following
specification: '

Not less than(b) 4>f the labeled amount of the drug in the dosage form is dissolved

in 60 minutes.

Please note that the bioequivaiency comments expressed in this letter are preliminary. The above
bioequivalency comments may be revised after review of the entire application, upon consideration
of the chemistry, manufacturing and controls, microbiology, labeling or other scientific or regulatory
issues. A revised determination may require additional information and/or studies, or may conciude
that the proposed formulation is not approvable.

Sincerely yours,

(b)4 -
Confidential

DI It\inf\t\t\

&7 Keith K. Chan, Ph.D.

J Director, Division of Bioequivalence
Office of Generic Drugs
Center for Drug Evaluation and Research

Al
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DIVISION OF BIOEQUIVALENCE

ANDA/AADA # 'y~ sy g SPONSOR: o “havirta cory |
DRUG. Car i)ﬂ e L(_f 'S
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Carbamazepine Taro Pharmaceutical.
200 mg Tablets Haifa, Isrzsl

ANDA #74-649 Submissicn Zate
Reviewer: Moheb =. Makary March 17, 1285
746498D.395 Octcber 15, 1895

ution Data

b

Review of a Ricequivalence Study and Dissc

I. Objective:

Taro Pharmaceutical Industries Ltd. has submitted results of a
comparative biocequivalence study and dissolution testing conducted
on its test product, Carbamazepine Tablets, 200 mg, and TegretolR
Tablets, 200 mg, manufactured by Basel Pharmaceuticals as the
listed reference product.

IT. Introduction:

Carbamazepine i1s an anticonvulsant drug :tzat 1s structurally
similar to the tricyclic antidepressants. It 1s indicated for
treatment of: 1) partial seizures with complex symptcmalogy; 2)
generalized tonic-clonic seizures; 3) some tyvres of mixed seizures.
Adults are initially treated with 200 mg bid, and the dose
increased at weekly intervals by up to 200 mas/day given tid or gid
until the desired response occurs. Maximum daily dosage is 1200
mg/day. In addition, carbamazepine is indicated for treatment of
the pain associated with trigeminal neuralgia with an initial
dosage of 100 mg bid. The innovator product s Tegretol Tablets 200
mg (Basel Pharmaceuticals; Ciba-Geigy Ccrroration); Tegretol
Chewable Tablets 100 mg and Tegretol Oral Suspension 100 mg/mL.

Carbamazepine zabsorption is slow and variztls due CO poor water
solubility. Aftsr a single Z00-mg dose, piasma levels of 0.5-25
ug/mL (Cmax) may. occur over 2-8 hours (averzge Tmax 1s about 4-6

hours). The oral availabilitcy is 70-100%. - s 70-80% bound to
plasma proteins with a Vd about 1.4 L/kg. ~oout 70% of a dose 1is
excreted in <tZe wurine as metabolites, znd about % appears
unchanged. The r=2mainder is excreted in the I=z=ces. Cne metabolite

(carbamazepine-:2,11l-epoxide) 1is partially =zctive. Carbamazepine
has the propert of autoinduction: its clezarance Iincreases with
chronic dosing. 2fter a single dose, the tl.Z ranges from 25-65
hours; at steadv-state, steady-state, the 1.2 1s about 15 hours
(range of 12-17 hours). Therapeutic plasma _=vels average 4-12
ug/mL.

=



III. Protocol #9415014 For Single-Dose, Two-Way Crossover

Bicavailability Stud

of Carbamazepine 200 mag Tablet Under Fastin

Conditions:

Clinical site:

Analytical site:

Sponsor:

Investigators:

Study design:

Subjects:

Inclusion criteria:

Exclusions:

(b)4 - Confidential Business

Taro Pharmaceutical.
Haifa, Israel

b)4 - Confidential
Business

Single-dose, randomized, 2-way crossover
study, under fasting conditions

Clinical Inves
Biocanalytical:

Thirty (30) healthy adult male volunteers were
selected to participate in this study. Twenty-
four (24) subjects successfully completed the
study in two groups.

Dose Date: Period I Period II
Subjects #1-21 10/15/94 11/5/94
Subjects #22 10/15/94 11/26/94
Subject #25-30 11/05/%94 11/26/94

Subjects #23 and 24 were withdrawn from the
study (disqualified) prior to receiving any
study drug and the subject numbers were not
reassigned.

The subjects were between 18 and 51 years old.
They were within 15% cf their ideal weights
(Table of "Desirable Weights of Adults",
Metropolitan Life Insurance Company, 1983).
Each subject received a complete physical
examination and laboratory tests of
hematopoietic, hepatic and renal functions.
Only medically healithy subjects with
clinically normal laboratory profiles and
negative urine drug and alcohol prior to each
phase were enrolled in the study.

Subjects with history cr presence of:
-cardiovascular, pulmonary, hepatic, renal,
hematological or significant gastrointestinal
disease;

-hypersensitivity or idicsyncratic reaction to

2



carbamazepine or <z any tricyclic
antidepressant drugs; diabetes, or
complicaticns. were excluded from the study.

Restrictions: The consumpticn of alcohol beverages,
xanthine and caffeine ccntaining foods were
prohibited for <8 hours, before dosing and
throughout the period <Z sample collection.
Subjects were instructed to take no over-the-
counter medications (OTC) within 72 hours and
no Ry within 14 days pricr to start the study.

Dose and
treatments: All subjects completed an overnight fast
before any of the following drug treatments:

Test product: A. 2x200 mg Carbamazepine T ets (ﬁi lot
#084-229, Exp. N/A, lot size B(h\A _Mtablets,
content uniformity 103% (CV=0.65%), potency
102.5%.

Reference product: B. 2X200 mg Tegretol® Tablets (Basel), lot #
1T151824, Exp. 11/97, potency 98.9%.

Food and fluid
intake: Single, oral 400 mg (2 Tablets) dose
administered with 240 mL of water. Meals were
provided at 4 and 10 hours after dosing.
Fluids were allowed one hour before until 4
hours after dosing.

Blood samples: Blood samples were collacted in heparinized
tubes ac: 0, 0.5, 1, 1.5, Z, 3, &4, 5, 6, 7, 8,
10, 12, 15, 18, 21, 24, =8, 72, %6, 120, 144,
and 158 nrs. Zlood samples were centrifuged
and the rasultant plasma was separated. Plasma
samples were immediately Zrczen at -10 “C until

shipment.
Washout reriod: Three weeks
Assayv methodolcoy Carbamazeprine 1n plasma wvas measured using

‘(h\A C.nanfidantial RIIQII’\DQC‘

Specificity:

(b)4 - Confidential Business

Recovery:

9]



Sensitivity:

Linearty:
Precision:

(b)4 - Confidential Business
Stability:

Statistical Analysis:

ANOVA was performed at an alpha = 0.05 using the SAS-GLM. The 90%
confidence intervals (2 one-sided t-test method) were calculated

for LnAUC(0-t), LnAUCinf and LnCmax. A group term was included in
the model.



IV. In Vivo Results:

Twenty-four subjects were initially entered in the study on October
15, 1994. Two subjects (#23 & 24) were disqualified prior to dosing
and one subject (#11) voluntarily withdrew after dosing. Thus, 21
subjects completed pericd I. The intended number of subjects to
complete the study was 24 subjects. Accordingly, the protocol was
amended on October 18, 1994 to include 6 more subjects in the
study. These 6 subjects were dosed on November 5, 1994 (period I)
along with 17 subjects from the initial group (period II) of which
two subjects (#14 & 8) were disqualified and two (#22 & 15) did not
show up. On November 26, 1994, six subjects who started on November
5, 1994 and one subject (#22) who participated in the study on
October 15, 1994 (agreed to show up on November 26, 1994) were
dosed (period II). Thus, a total of 24 subjects completed the
study. It should be noted that the sequence for subject #21 (chosen
at random) was changed from B-A to A-B in order to balance the
sequence in the two groups.

None of the adverse events experienced by the subjects during the
study was judged to be serious. All adverse events are shown in
Table I.

The plasma concentrations and pharmacokinetic parameters are
summarized in Table II.



Table IT

Mean Plasma Concentrations And Pharmacokinetic Parameters
Following An Oral Dose of 400 mg (2x200 mg Tablets)
Carbamazepine Under Fasting Conditions

Time (hr)

o~k WNBPPOO

AUC(0-t) (ng.hr/mL)
AUCinf (ng.hr/mL)
Cmax (ng/mL)
Tmax (hr)

Kel (1/hr)
Half-life (hr)

LnAUC(0-t)
LnAUCinf
LnCmax

(N=24)
Taro
Test product
Lot #084-229
ng/mL (C.V.)
0.00
366 {( 40)
965 ( 35)
1446 ( 31)
1794 { 24)
2389 ( 21)
2681 ( 18)
2869 ( 17)
3022 ( 16)
3083 ( 15)
3065 ( 14)
3175 ( 15)
3144 ( 12)
3199 ( 13)
3122 ( 12)
3064 ( 11)
3163 ( 13)
2735 { 16)
2362 (17)
1583 ( 24)
1044 ( 31)
686 ( 38)
465 ( 45)
313 ( 55)
Test Reference
257147 (17) 238386 (19)
277208 (21) 259349 (24)
3416 (13) 2905 (17)
16 20
0.0178 0.0179
40.2 40.2

Basel

Reference product

Lot #1T151824
ng/mL (C.V.)

0.00
146 ( 94)
707 ( 50)
1108 ( 42)
1430 ( 36)
1848 ( 30)
2076 ( 31)
2176 ( 30)
2252 ( 25)
2349 ( 22)
2409 ( 21)
2457 ( 20)
2515 ( 18)
2576 ( 16)
2706 ( 16)
2719 ( 16)
2746 ( 15)
2496 ( 15)
2306 ( 17)
1581 ( 25)
1061 ( 33)
697 ( 40)
480 ( 46)
319 ( 60)
90% CI
103-114%
102-113%
110-123%



1. Taro's test product had an AUC(0-t) of 257147 ng.hr/mL and
AUCinf of 277208 ng.hr/mL, which were 7.2% and 6.9% higher,
respectively, than their reference product -ralues. The differences
were statistically significant. The 90% confidence intervals were
within the acceptable range of 80-125% for lcg-transformed AUC(0-t)
and AUCinft.

2. The Cmax of Taro's test product was 3416 ng/mL which was 17.6%
higher than its reference product value. The difference was
statistically significant . The 90% confidence interval of the test

mean was within the acceptable range of 80-125% of the reference
mean.

3. Carbamazepine plasma levels peaked at 15 and 24 hours for the
test and reference products, respectlvely, following their
administration under fasting conditions.

4. It should be noted that the statistical model used by the firm
Co assess the group effect was not the right model. The Division of
Biometrics recommended using the following model:

Y = SEQ SUBJ(SEQ) PER TRT;

where the main effect PER has the values 1 (dosing on 10/15/94), 2
(dosing on 11/5/94),and 3 (dosing on 11/26/94).

Analysis of variance was performed by the reviewer using the above
model resulted in the following 90% confidence intervals:

LnAUC(0-t) 103.8-113.2%
LnAUCint 103.1-112.4%

LnCmax 113.0-123.9%

All confidence intervals remain within the acceptable 80-125%
range.

V. Formulation:

Taro's formulation for Carbamazepine Tablets 200 mg is shown below:

Ingredient {amount per tablet) 200 mg Tablet
Carbamazepine, USP 200.C0 mg

Irha Canfidantiall aqueous dispersion
ammonio methacrylate copolymer NF)

Dlethyl Phthalate NF

Microcrystalline Cellulose, NF (b)ﬂz'

Starch NF N : ' .
Croscarmellose Sodium NF :Onfldentk
Magnesium Stearate NF BUSineSS

Purified wWater USP



Total 307.00 mg

" Evaporated during the_(b)4 _-
7 Doe the nurified warar Ar +tha 70S o

Ofﬂ(bM - Confidential Business|iillIIIN""

VI. In Vitro Dissolution Testin

Method: USP 23 apparatus II (paddle) at 75 rpm
Medium: 900 mL of 1% sodium lauryl sulfate @ 37°C
Number of Tablets: 12

Test Products: Taro's Carbamazepine

200 mg Tablets, lot #084-229
Reference Products: Basel's Tegretol®
200 mg Tablets, lot #1T1151824

f . .
Specifications: NUT\b)éln 60 minutes

W
Dissolution testing results are shown in Table III.
VII. Comments:

1. The confidence intervals for LnAUC(0-t), LnAUCinf and LnCmax are
within the acceptable range of 80-125% under fasting conditions.

2. The in wvitro dissolution testing for the test product,
Carbamazepine Tablet, 200 mg is acceptable.

3. Carbamazepine, 200 mg tablet, manufactured by Taro
Pharmaceutical Industries Ltd., exhibited higher mean values of
dissolution than the reference product. This may correlate with
higher plasma concentrations for the test product than the
reference product.

4. The firm has submitted the plasma concentrations and
pharmacokinetic parameters for Carbamazepine 10,1l-epoxide.
However, since this metabolite is ncot required for the approval of
this submission, this data has not been reviewed.

VIII. Recommendations:

1. The single-dose bioequivalence study under fasting conditions
conducted by Taro Pharmaceutical Industries LTD. on its
Carbamazeplne 200 mg Tablets, 1lot #084-229, comparlng it to
Tegretol® 200 mg Tablets manufactured by Basel Pharmaceutlcals, has
been found acceptable by the Division of Biocequivalence. The study
demonstrates that Taro's Carbamazepine, 200 mg Tablet 1is
bioegivalent to the reference product, Tegretol, 200 mg Tablet.

2. The dissolution testing conducted by Taro Pharmaceutical



Industries LTD., on its Carbamazepine 200 mg Tablet, lot #084-229
is acceptable.

3. The dissolution testing should be incorpcrated into the firm's
manufacturing contreols and stability program. The dissolution
testing should be conducted in 900 mL of 1% sodium lauryl sulfate
@ 37°C using USP 23 apparatus II (paddle) at 75 rpm. The test
product should meet the following specification:

Not less than(b)ﬂmﬁ the labeled amount of the drug in
the dosage forir r¥ dissolved in 60 minutes.

The firm should be informed of the above recommendations.

. Md , 1.0,
Division of Biocequivalence
Review Branch III

- v, -

RD INITIALLED RMHATRE
FT INITIALLED RMHATRE

Date: '0/57A35’

Keith Chan, Ph.D.
Director
Division of Biocequivalence

Date: 2}11!‘36

Concur:

MMakary/11-1-95 wp 74649SD.395

cc: ANDA #74-552, original, HFD-600 (Hare), =HFD-630, HFD-344
(CViswanathan), HFD-658 (Mhatre, Makary), Drug File, Division
File.



l Table III. In Vitro Dissolution Testing "

Drug (Generic Name): Carbamazepine
Dose Strength: 200

ANDA No.: 74-649

Firm: Taro

Submission Date: March 17, 1395
File Name: 74649SD.395

I. Conditions for Dissolution Testing:

USP XXII BRasket: Paddle: X RPM: 75

No. Units Tested: 12

Medium: 900 mL of 1* -~“ium lauryl sulfate
Specifications: NLT k)\[hn 60 minutes
Reference Drug: Te~rar~l

Assay Methodoloav:(h\)4

IT. Results of In Vitro Dissolution Testing:
Sampling Test Product Reference Product
Times Lot # 084-229 ot # 1T1151824
(Minutes) Strenath(ma) 230 Strength (mg) 200

Mean % Range 5CV Mean % Range 5CV
15 64 .8 (b)é_ 5.6 54.6 (b)4_ 2.8
30 82.7 ~ . . 4.5 73.2 N . 2.
45 92.0 Jonfldentla 4.5 83.56 ;Onfldentle 2.0
60 97.0 Business 3.2 89.56 BUSineSSl 1.8

10
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